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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display device and an optical path 
extension device for a video camera where expensive components such as a CRT and 
an eyepiece lens are not required to be arranged in duplicate and to apply a 
shoulder-mount view finder even to a video camera composed integrally with a 
camera main body. 

SOLUTION: A view finder 500 has an image display part 510 to display a pickled-up 
image of an ENG camera, and optical path extension part 520 to extend an optical 
path of a luminous flux emitted from the image display part 510 to a rear part of a 
camera main body 100 and an eyepiece part 530 for expending and viewing a 
picked-up image displayed on the image display part 510. The optical path extension 
part 520 is composed so as to be attachable and detachable mounted to and from the 
image display part 510 so as to extend and contract in a direction of an optical path of 



the luminous flux emitted from the image display part 510. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image display device of the video camera characterized by having an 
optical-path expanding means for elongating the optical path of the flux of light by 
which is prepared in the body of a video camera, and is attached in the image display 
means and this image display means for displaying the photography image of said 
video camera free [ attachment and detachment ], and outgoing radiation is carried 
out from this image display means. 

[Claim 2] Said optical-path expanding means is the image display device of the video 
camera according to claim 1 characterized by being constituted so that it can expand 
and contract in the direction of an optical path of said flux of light. 
[Claim 3] Said optical-path expanding means is the image display device of the video 



camera according to claim 2 characterized by being constituted so that it may have 
the 1st optical system which makes the flux of light by which outgoing radiation is 
carried out from said image display means the parallel flux of light and carries out 
outgoing radiation, and the 2nd optical system to which image formation of the flux of 
light by which outgoing radiation is carried out from said 1st optical system is carried 
out while being arranged so that it may be movable in the direction of an optical axis. 
[Claim 4] While said 1st optical system is arranged so that the image surface of said 
image display means may be located in a focus It is constituted so that it may have 
the 1st lens which makes the flux of light by which outgoing radiation is carried out 
from said image display means the parallel flux of light, and carries out outgoing 
radiation. Said 2nd optical system The 2nd lens which relays the flux of light by which 
outgoing radiation is carried out from said 1st lens, and the erecting prism which 
reverses the upper and lower sides of the flux of light by which outgoing radiation is 
carried out from this 2nd lens, and right and left, respectively. The image display 
device of the video camera according to claim 4 characterized by being constituted so 
that it may have the 3rd lens to which image formation of the flux of light by which 
outgoing radiation is carried out from this erecting prism is carried out. 
[Claim 5] It is the image display device of the video camera according to claim 1 
characterized by constituting said image display means so that an eye contacting part 
may be located in the center section of the body of said video camera, and 
constituting said optical-path expanding means so that the optical path of the flux of 
light by which outgoing radiation is carried out from said image display means may be 
elongated to the posterior part of the body of said video camera. 
[Claim 6] Optical-path expanding equipment of the video camera characterized by 
being prepared in the body of a video camera, being attached in the image display 
device which has an image display means to display the photography image of said 
video camera free [ attachment and detachment ], and having an optical-path 
expanding means for elongating the optical path of the flux of light by which outgoing 
radiation is carried out from said image display means. 

[Claim 7] Said optical-path expanding means is optical-path expanding equipment of 
the video camera according to claim 6 characterized by being constituted so that it 
can expand and contract in the direction of an optical path of said flux of light. 
[Claim 8] Said optical-path expanding means is optical-path expanding equipment of 
the video camera according to claim 7 characterized by being constituted so that it 
may have the 1st optical system which makes the flux of light by which outgoing 
radiation is carried out from said image display means the parallel flux of light, and 
carries out outgoing radiation, and the 2nd optical system to which image formation of 
the flux of light by which outgoing radiation is carried out from said 1st optical system 
is carried out while being arranged so that it may be movable in the direction of an 
optical axis. 



[Claim 9] While said 1st optical system is arranged so that the image surface of said 
image display means may be located in a focus It is constituted so that it may have 
the 1st lens which makes the flux of light by which outgoing radiation is carried out 
from this image display means the parallel flux of light, and carries out outgoing 
radiation. Said 2nd optical system The 2nd lens which relays the flux of light by which 
outgoing radiation is carried out from said 1st lens, and the erecting prism which 
reverses the upper and lower sides of the flux of light by which outgoing radiation is 
carried out from this 2nd lens, and right and left, respectively. Optical-path expanding 
equipment of the video camera according to claim 8 characterized by being 
constituted so that it may have the 3rd lens to which image formation of the flux of 
light by which outgoing radiation is carried out from this erecting prism is carried out. 
[Claim 10] It is optical-path expanding equipment of the video camera according to 
claim 6 characterized by constituting said image display means so that an eye 
contacting part may be located in the center section of the body of said video camera, 
and constituting said optical-path expanding means so that the optical path of the flux 
of light by which outgoing radiation is carried out from said image display means may 
be elongated to the posterior part of the body of said video camera. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is prepared in a video camera and relates to the 
image display device for displaying the photography image of this video camera. 
Moreover, this invention relates to the optical-path expanding equipment for 
elongating the optical path of the flux of light outputted from the image display means 
of this image display device. Here, a video camera means the image pick-up system by 
which the camera was unified. As this video camera, there is a video tape recorder 
with which the camera was unified, for example. 
[0002] 

[Description of the Prior Art] Generally, the image display device for displaying a 
photography image and the so-called viewfinder are prepared in the video camera for 
photoing a dynamic image. A user photos the target photographic subject, looking at 
the photography image displayed with this viewfinder. 

[0003] As the video camera (henceforth an "ENG camera") used by coverage of news 
etc. puts the body of a camera on a user's shoulder, it is used. For this reason, when 
the body of a camera is put on a user's shoulder, the viewfinder of this ENG camera is 
constituted so that an eye contacting part (henceforth the "eyepiece section") may 



come to the location of a user's eyes. 

[0004] This is explained referring to drawing 17 . Drawing 17 is the side elevation 
showing an example of the appearance configuration of the ENG camera mentioned 
above. The ENG camera of illustration has the body 10 of a camera, the taking-lens 
section 20, and a viewfinder 30. 

[0005] ******** 40 for putting the body 1 0 of a camera on a user's shoulder is formed 
in the center section of the lower part of the body 10 of a camera. The viewfinder 30 
is arranged so that the eyepiece section 31 may be located in the center section of 
the upper part of the body 10 of a camera. 

[0006] According to such a configuration, when the body 10 of a camera is put on a 
user's shoulder, an eyepiece 31 comes to the location of a user's eyes. Thereby, a 
user can take a photograph with a natural posture, without bending a neck forward and 
backward. 

[0007] However, with such a configuration, when using it, attaching an ENG camera in 
a tripod etc. (i.e., when using an ENG camera, having carried out it like the video 
camera for studio), a photograph was taken and there was a problem of This 
is because the foot of a tripod becomes obstructive, so a user has to take a 
photograph with an unnatural posture. 

[0008] In order to solve this problem, the viewfinder in the case of using it as a 
viewfinder conventionally, putting an ENG camera on a shoulder and a viewfinder in 
case a tripod uses it, putting are prepared, and these are properly used according to 
the purpose. 
[0009] 

[Probiem(s) to be Solved by the Invention] However, although it was applicable to the 
ENG camera which consists of such configurations so that the viewfinder for ****** 
can detach and attach freely on the body of a camera, there was a problem of being 
inapplicable in the body of a camera, and the ENG camera constituted in one. 
[0010] Moreover, with such a configuration, in order to have to arrange expensive 
components called the picture tube (henceforth "CRT") and the ocular which 
constitute a viewfinder with a duplex, there was a problem that a user's costs burden 
became large. 

[0011] This invention was made in view of this trouble, and it is to offer the image 
display device and optical-path expanding equipment of a video camera by which it 
can be managed even if it does not arrange expensive components, such as CRT or an 
ocular, with a duplex while the viewfinder for ****** can apply the purpose also to the 
ENG camera constituted in one by the body of a camera. 
[0012] 

[Means for Solving the Problem] This invention is divided into an optical-path 
expanding means to elongate the optical path of the fiux of light by which outgoing 
radiation is carried out in an image display device from the image display means and 



this image display means for displaying the photography image of a video camera, and 
attaches an optical-path expanding means in an image display means free 
[ attachment and detachment ]. 

[0013] In such a configuration, when using it. putting an ENG camera on a shoulder, an 
optical-path expanding means is removed from an image display means. Thereby, it is 
positioned in this case in the location of the eyes of a user when the eyepiece section 
puts an ENG camera on a shoulder. On the other hand, when using it, putting an ENG 
camera on a tripod, an optical-path expanding means is attached in an image display 
means. Thereby, the eyepiece section is positioned in this case in the location of a 
user's eye which stands on the posterior part of the body of a camera. Consequently, 
whichever a user is a case, he can take a photograph with a natural posture. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail, referring to a drawing. In addition, the following explanation 
explains as a representative the case where this invention is applied to the viewfinder 
of an ENG camera. 

[0015] First, the gestalt of operation of the 1st of this invention is explained. Drawing 
1 is the side elevation showing the appearance configuration of the gestalt of this 
operation. In addition, the configuration of the whole ENG camera equipped with the 
viewfinder of the gestalt of this operation is shown in drawing 1 . 
[0016] The ENG camera of illustration has ******** 200 for putting the body 100 of a 
camera which has record of a video signal, a regenerative function, etc., and this body 
100 of a camera on a user's shoulder, the taking-lens section 300 for incorporating a 
photographic subject image, the bundle section 400 for having the body 100 of a 
camera, and the viewfinder 500 for displaying the photography image of an ENG 
camera. 

[001 7] ******** 200 is formed in the center of the lower part of the body 100 of a 
camera. The photography optical department 300 is formed in the anterior part of the 
body 100 of a camera. The bundle section 400 is formed in the upper part of the body 
100 of a camera. The viewfinder 500 is formed in the upper part on the right-hand side 
of the body 100 of a camera. 

[0018] This viewfinder 500 has the image display section 510 for displaying the 
photography image of an ENG camera, the optical-path expanding section 520 for 
elongating the optical path of the flux of light by which outgoing radiation is carried out 
from this image display section 510 to the posterior part of the body 100 of a camera, 
and the eyepiece section 530 for carrying out expansion viewing of the photography 
image with which the user was displayed by the image display section 510. 
[0019] The image display section 510 has the CRT stowage 513 (refer to drawing 4 
mentioned later) for containing CRT511 (referring to drawing 4 mentioned later) for 
displaying the photography image of an ENG camera, the reflecting mirror 512 



(referring to drawing 4 mentioned later) which reflects the flux of light by which 
outgoing radiation is carried out from this CRT51 1 . and these CRT51 1 and a reflecting 
mirror 512. 

[0020] Moreover, the optical-path expanding section 520 is constituted so that it can 
attach in the image display section 510 free [ attachment and detachment ]. This 
optical-path expanding section 520 has the optical system 521 (refer to drawing 2 
mentioned later) for drawing the optical path of the flux of light by which outgoing 
radiation is carried out from CRT51 1 to the posterior part of the body 100 of a camera, 
and the lens-barrel section 522 for containing this optical system 521. 
[0021] Moreover, the eyepiece section 530 is constituted so that it can attach in the 
image display section 510 and the optical-path expanding section 520 free 
[ attachment and detachment ]. That is, the eyepiece section 530 is attached in the 
image display section 510 when putting and using the body 100 of a camera for a 
user's shoulder, and when using it for a tripod 600, putting, it is attached in the 
optical-path expanding section 520. This eyepiece section 530 has the protection 
section 533 which protects the ocular 531 (refer to drawing 2 mentioned later) for 
expanding the photography image displayed by CRT511, the lens-barrel 532 for 
containing this ocular 531, and a user's eye. 

[0022] In addition, in the above-mentioned configuration, the image display section 
510 and the eyepiece section 530 constitute the viewfinder for ******, and the image 
display section 510, the optical-path expanding section 520, and the three eyepiece 
sections 530 are put, and constitute the viewfinder of business. 

[0023] Drawing 2 is the optical-path Fig. showing the configuration of the optical 
system 521 of the optical-path expanding section 520, and the ocular 531 of the 
eyepiece section 530. 

[0024] The optical system 521 of illustration has erecting prism 3A for reversing the 
1st and 2nd relay lens 1A and 2A for relaying the flux of light by which outgoing 
radiation is carried out from CRT511 (referring to drawing 4 ), the upper and lower 
sides of the flux of light by which outgoing radiation is carried out from the 2nd relay 
lens 2A, and right and left, respectively, and field lens 4A for carrying out image 
formation of the flux of light by which outgoing radiation is carried out from this 
erecting prism 3A. Here, it expresses with the die length along which light actually 
passes instead of actual thickness of this prism 3A about erecting prism 3A. 
[0025] In addition, in drawing 2 , B1 shows the photography image (henceforth "the 
1st image") displayed on the image surface of CRT511, B-2 shows the photography 
image (henceforth "the 2nd image") by which image formation was carried out through 
field lens 4A, and B3 shows a user's pupil. 

[0026] 1st relay lens 1A and 2nd relay lens 2A constitute tandem optical system. That 
is, 1st relay lens 1A is arranged so that the image surface of CRT51 1 may be located 
in a focus. Thereby, after the flux of light by which outgoing radiation is carried out 



from CRT511 is changed into the parallel flux of light by this 1st relay lens 1A, 
incidence of it is carried out to 2nd relay lens 2A. Here. 1st relay lens 1 A constitutes 
the 1st optical system of this invention. 

[0027] 2nd relay lens 2A, erecting prism 3A, and field lens 4A have the function to 
which image formation of the 1st image B1 is carried out as 2nd image B-2. These 
constitute the 2nd optical system of this invention. 

[0028] In addition, the 1st relay lens A consists of convex lens la, concave lens 2a, 
and convex lens 3a, and 2nd relay lens 2A consists of convex lens lb and concave 
lens 2b. Moreover, an ocular 531 consists of convex lenses 1c and 3c and concave 
lens 2c. 

[0029] Drawing 3 is the optical-path Fig. showing an example of erecting prism 3A, 
The erecting prism called game DAHAPE is shown in drawing. Here, drawing 3 (a) is 
drawing which looked at this erecting prism 3A from the side, and this drawing (b) is 
drawing seen from the front the same. Erecting prism 3A of illustration has roofing 
upside two reflector ** which makes the include angle of 90 degrees, and ** while 
having five reflector ** - **, as shown in drawing 3 (a). 

[0030] In such a configuration, the flux of light by which incidence was carried out to 
erecting prism 3A is reflected by five reflector ** shown in drawing 3 (a) - ** odd 
times. Thereby, incoming beams have the upper and lower sides reversed, and 
outgoing radiation is carried out. Moreover, this incoming beams are reflected by two 
reflector ** shown in drawing 3 (b), and **. Thereby, incoming beams have right and 
left reversed, and outgoing radiation is carried out. 

[0031] Drawing 4 is the sectional side elevation showing the configuration of the 
lens-barrel section 522 of the opticahpath expanding section 520, and the 
configuration of the eyepiece section 530. However, in this drawing 4 , the slash which 
shows that it is a cross section is omitted in order to avoid that drawing becomes 
complicated. 

[0032] The lens-barrel section 522 of illustration has three lens-barrels 1C. 2C, and 
3C of the shape of a cylinder from which a path differs. Here, anchoring section 4C for 
attaching this in the CRT stowage 513 free [ attachment and detachment ] is 
prepared in the biggest end section of 1st lens-barrel 1C of a path. After this 
anchoring section 4C inserts the edge of the CRT stowage 512 in that interior, it is 
constituted by only the one-touch control to rotate, for example so that 1st 
lens-barrel 1C can be attached in the CRT stowage 512. 

[0033] Moreover, 2nd smallest lens-barrel 2C of a path is being fixed to the end 
section of this lens-barrel 1C in the interior of this lens-barrel 1C while it is arranged 
in [ as 1st lens-barrel 1C ] same axle. Inside this 2nd lens-barrel 2C, 1st relay lens 1 A 
(the 1st optical system) mentioned above is contained. 

[0034] Moreover, 3rd lens-barrel 3C to the 2nd with a big path is held at 1st 
lens-barrel 1C so that it can slide on shaft orientations freely, while it is arranged in 



[as 1st lens-barrel 1C ] same axle. By this sliding actuation, the optical-path 
expanding section 520 can be expanded and contracted in the direction of an optical 
path. 2nd relay lens 2A mentioned above, erecting prism 3A, and field lens 4A are 
contained by the center section of this 3rd lens-barrel SC. 

[0035] Although mentioned later for details, the projections 5C and 6C for preventing 
that this 3rd lens-barrel 3C drops out of 1st lens-barrel 1C are formed in the external 
surface of this 3rd lens-barrel 3C. Furthermore, eyepiece stowage 7C for containing 
the eyepiece section 530 is formed in the other end of this 3rd lens-barrel 3C. The 
path of this eyepiece stowage 7C is set up so that it may become almost the same as 
the path of 1st lens-barrel 1C. Thereby, although mentioned later for details, the 
highest insertion point of 3rd [to 1st lens-barrel 1C ] lens-barrel 3C is specified. 
[0036] The ocular 531 of the eyepiece section 530 is contained by the lens-barrel 532. 
The protection section 533 is formed in this lens-barrel 532. Moreover, the anchoring 
section 534 for attaching the eyepiece section 530 in the image display section 510 or 
the optical-path expanding section 520 is formed in this lens-barrel 532. This 
anchoring section 534 as well as anchoring section 4C mentioned above is constituted 
so that the eyepiece section 530 can be attached in the image display section 510 or 
the optical-path expanding section 520 by one-touch control. 

[0037] In the above-mentioned configuration, the operation of the viewfinder 500 of 
the gestalt of this operation is explained first, referring to drawing 1 . 
[0038] In drawing 1 , when using it, putting an ENG camera on a shoulder, the eyepiece 
section 530 is attached in the image display section 510. This anchoring is performed 
by rotating the anchoring section 534, after inserting the edge of the CRT stowage 
513 of the image display section 510 in the interior of the anchoring section 534 of the 
eyepiece section 530 shown in drawing 4 . By this anchoring, the eyepiece section 530 
is located in the location of the eye when putting an ENG camera on a shoulder in this 
case. Consequently, a user can supervise a photography image with a natural posture. 
[0039] On the other hand, when using it, putting an ENG camera on a tripod 600, as 
shown in drawing 1 . the optical-path expanding section 520 is attached in the image 
display section 510. This anchoring is performed by rotating anchoring section 4C, 
after inserting the edge of the CRT stowage 513 of the image display section 510 in 
the interior of anchoring section 4C of the optical-path expanding section 520 shown 
in drawing 4 . Moreover, the eyepiece section 530 is attached in the optical-path 
expanding section 520 in this case. This anchoring inserts the edge of eyepiece 
stowage 7C of the optical-path expanding section 520 in the interior of the anchoring 
section 534 of the eyepiece section 530 shown in drawing 4 , and is performed by 
rotating the anchoring section 534. The optical path of the flux of light by which 
outgoing radiation is carried out from CRT51 1 is elongated to the posterior part of the 
body 100 of a camera by this anchoring. Consequently, since the foot of a tripod does 
not become obstructive, a user can supervise a photography image with a natural 



posture. 

[0040] Next, actuation of the optical system 521 of the optical-path expanding 
section 520 is explained, referring to drawing 2 . 

[0041] In drawing 2 , after being reflected with a reflecting mirror 512, incidence of the 
flux of light by which outgoing radiation was carried out from CRT51 1 (refer to drawing 
4 ) is carried out to erecting prism 3A through relay lenses 1 A and 2A. After the flux of 
light by which incidence was carried out to erecting prism 3A has right and left 
reversed while having the upper and lower sides reversed, field lens 4A carries out 
image formation of it. Thereby, while the 2nd image 2B with same 1st image B1, upper 
and lower sides, and right and left is connected behind field lens 4A, the variation rate 
of an optical axis is prevented. After this 2nd image 2B is expanded with an ocular 531, 
incidence of it is carried out to a user's pupil 83. Thereby, expansion viewing of the 
photography image is done by the user. 

[0042] In this case, image surface IB of CRT511 is arranged like the above at the 
focus of 1st relay lens 2A. Thereby, after the flux of light by which outgoing radiation 
is carried out from CRT51 1 is changed into the parallel flux of light by 1st relay lens 
1A, incidence of it is carried out to 2nd relay lens 2A. Therefore, even if it changes 
spacing of both the relay lenses 1 A and 2A, it is not necessary to change the relative 
location of the optical element (the 2nd relay lens 2A, erecting prism 3A, field lens 4A) 
of the 2nd optical system. Moreover, remarkable aberration aggravation is not 
produced in 2nd image 2B, either. Thereby, it is satisfactory even if it makes the 
optical-path expanding section 520 expand and contract with the gestalt of this 
operation. 

[0043] Next, the actuation which makes the optical-path expanding section 520 
expand and contract is explained, referring to drawing 4 and drawing 5 . 
[0044] This flexible actuation is performed by sliding 3rd lens-barrel 3C on shaft 
orientations. Namely, when shortening the optical-path expanding section 520, 3rd 
lens-barrel 3C is slid in the direction (inside of drawing, left) approaching the image 
display section 510. Thereby, spacing of two relay lenses 1A and 2A is shortened. 
Consequently, the optical-path expanding section 520 is shortened in the direction of 
an optical path. It is possible until eyepiece stowage 7C attaches this compaction to 
1st lens-barrel 1C. It shows the condition that the optical-path expanding section 520 
was shortened until eyepiece stowage 7C attaches drawing 4 to 1st lens-barrel 1C. 
[0045] On the other hand, when elongating the optical-path expanding section 520, 
3rd lens-barrel 3C is slid in the direction (inside of drawing, right) which separates 
from the image display section 510. Thereby, spacing of two relay lenses 1A and 2A is 
elongated. Consequently, the optical-path expanding section 520 is elongated in the 
direction of an optical path. This expanding is possible until the projections 5C and 6C 
prepared in the external surface of 3rd lens-barrel 3C engage with the hole which was 
established in 1 st lens-barrel 1 C and which is not illustrated. It is prevented by this 



engagement that 3rd lens-barrel 3C drops out of 1st lens-barrel 1C. Drawing 5 shows 
the condition that the optical-path expanding section 520 was elongated until 
Projections 5C and 6C engage with the hole established in 1st lens-barrel 1C. 
[0046] In addition, the case where 40mm is set to drawing 4 as spacing of the relay 
lenses 1A and 2A at the time of shortening the optical-path expanding section 520 
until it became the shortest is shown as a representative. Moreover, the case where it 
is set as 1 60mm as spacing of the relay lenses 1 A and 2A at the time of elongating the 
optical-path expanding section 520 until it became the longest is shown in drawing 5 
as a representative. In the example which this shows to drawing 4 and drawing 5 , it is 
extensible to a maximum of 120mm in the optical-path expanding section. 
[0047] Next, the aberration of the optical system 521 of the optical-path expanding 
section 520 is explained, referring to drawing 6 - drawing 9 . 

[0048] Drawing 6 is drawing showing an example of the optical data of optical system 
521. In drawing, sn shows the field number of a lens, r shows radius of curvature, d 
shows the thickness of a lens, or spacing of a lens, and nd shows the refractive index 
in a spectrum d line, nud shows the Abbe number. Here, the field number sn of the 
adjustable range of d of 6 is 40mm - 160mm. Moreover. Abbe number nud is 
nud=(nd-1)/(nF-nC), when a refractive index [ in / for the refractive index in a 
spectrum F line / nP and a spectrum C line ] is set to nC. 
It is come out and given. 

[0049] Drawing 7 - drawing 9 show each aberration when setting spacing of 1st relay 
lens 1A and 2nd relay lens 2A as 40mm, 100mm. and 160mm, when the optical data 
shown in drawing 6 are set up, respectively. 

[0050] In each drawing, (a) shows the top aberration DY of the lengthwise direction 
(henceforth "the direction of Y") when making the location of 0.75 of the vertical 
angle of CRT51 1 into a center position. Here, an axis of abscissa shows the distance 
from a center position, and an axis of ordinate shows comatic aberration DY (a unit is 
mm), (b) shows comatic-aberration DX of the longitudinal direction (henceforth "the 
direction of X") when making the location of 0.75 of the vertical angle of CRT51 1 into 
a center position. Here, an axis of abscissa shows the distance from a center position, 
and an axis of ordinate shows comatic-aberration DX (a unit is mm), (c) shows the 
comatic aberration DY of the direction of Y when making an optical-axis top into a 
center position. Here, an axis of abscissa shows the distance from a center position, 
and an axis of ordinate shows comatic aberration DY (a unit is mm), (d) shows 
comatic-aberration DX of the direction of X when making an optical-axis top into a 
center position. Here, an axis of abscissa shows the distance from a center position, 
and an axis of ordinate shows comatic-aberration DX (a unit is mm), (a) In - (d), 1 , 2, 
and 3 show the spectral lines d, F, and C. 

[0051] (e) shows spherical aberration SA. Here, an axis of ordinate shows the distance 
from an optical axis, and an axis of abscissa shows spherical aberration SA (a unit is 



mm), (f) shows Astigmatism AS. Here, an axis of abscissa shows the distance from an 
optical axis, and an axis of ordinate shows Astigmatism AS (a unit is mm). Moreover, T 
expresses about the direction of tongue JIEN shell (circumferencial direction), and S 
expresses about the sagittal direction (direction which intersects perpendicularly with 
a circumferencial direction), (g) shows the distortion aberration DIST. Here, an axis of 
ordinate shows the distance from an optical axis, and an axis of abscissa shows 
aberration (a unit is %). 

[0052] Drawing 7 - drawing 9 show not changing the aberration of optical system 521 
sharply, even if it changes spacing of that there is little aberration of optical system 
521 and 1st relay lens 1A, and 2nd relay lens 2A in the example of drawing 6 . 
[0053] Next, the example of an ocular 531 is explained. Drawing 10 is drawing 
expanding and showing an ocular 531. However, by drawing 10 . it goes, left-hand side 
shows the location of a user's pupil B3 unlike drawing 2 . and right-hand side shows 
2nd image B-2 by it. Drawing 1 1 is drawing showing an example of the optical data of 
this ocular 5A. In addition, in drawing 1 1 . since a symbol is the same as the notation 
shown in drawing 2 , detailed explanation is omitted. 

[0054] According to the gestalt of this operation explained in full detail above, the 
following effectiveness is acquired. 

[0055] (1) Since it constituted so that a viewfinder 500 might be divided into the image 
display section 510 and the optical-path expanding section 520 and the optical-path 
expanding section 520 could be attached in the image display section 510 free 
[ attachment and detachment ], while the viewfinder for ****** can apply also to the 
ENG camera constituted in one by the body of a camera first according to the gestalt 
of this operation, the advantage that it can be managed even if it does not arrange 
expensive components, such as CRT51 1 or an ocular 531, with a duplex is acquired. 
[0056] (2) Moreover, since telescopic motion of the optical-path expanding section 
520 was enabled, even when tilt actuation of rotating the body 100 of a camera up and 
down is performed according to the gestalt of this operation, the height of the 
eyepiece section 530 can be prevented from changing not much. 
[0057] That is. 3 pieces is put and the end section (edge by the side of the image 
display section 510) of the viewfinder 500 of business is usually supported free 
[ rotation ] by the body 100 of a camera. However, since this viewfinder 500 has many 
numbers, such as an optical element, it cannot become independent. 
[0058] What is necessary is just to support the other end of a viewfinder 500, in order 
to cope with this problem. As this approach, how to support the other end of a 
viewfinder 500 on the body 1 00 of a camera and the approach of supporting to a tripod 
600 can be considered. 

[0059] However, when the other end of a viewfinder 500 was made to support to the 
body 100 side of a camera and tilt actuation of rotating the body 100 of a camera up 
and down is performed, the height of the eyepiece section 530 changes a lot. On the 



other hand, such a problem will not be produced if the other end of a viewfinder 500 is 
made to support to a tripod 600 side. 

[0060] However, in this case, since the die length of a viewfinder 500 or means for 
supporting is immobilization, the range of angle of rotation of the body 100 of a camera 
is regulated. What is necessary is just to prepare the function which absorbs rotation 
of the direction of a tilt of the body 100 of a camera, in order to cope with this problem. 
[0061] So, view FAIDA 500 consists of gestalten of this operation elastically. 
According to such a configuration, rotation of the direction of a tilt of the body 100 of 
a camera is absorbable by constituting means for supporting elastically. Even if it 
rotates the body 100 of a camera in the direction of a tilt, the height of the eyepiece 
section 530 can be prevented from changing not much by this. 

[0062] (3) Moreover, since tandem optical system was constituted by forming two 
relay lenses 1A and 2A, and arranging the image surface of CRT511 to the focus of 
one relay lens 1 A according to the gestalt of this operation, even if it makes it expand 
and contract the optical path of the flux of light by which outgoing radiation is carried 
out from CRT511, change of an image scale factor, dotage of an image, etc. can be 
prevented from being generated. 

[0063] Next, the gestalt of operation of the 2nd of this invention is explained. 
[0064] The gestalt of this operation has the description in the configuration of the 
optical system of the optical-path expanding section. That is, the gestalt of previous 
operation explained the case where 1st relay lens 1A was constituted from three 
lenses la, 2a, and 3a. On the other hand, two lenses constitute this from the gestalt of 
this operation. 

[0065] Drawing 12 is drawing showing the configuration of the important section of the 
gestalt of this operation. That is, it is drawing showing the configuration of the optical 
system of the optical-path expanding section. In addition, in drawing 12 , the same 
sign is given to drawing 2 and the part which achieves the same function mostly, and 
detailed explanation is omitted into it. 

[0066] Like illustration, 1st relay lens 1A consists of two lenses. Id of concave lenses, 
and 2d of convex lenses, with the gestalt of this operation. Also in such a 
configuration, after the flux of light by which outgoing radiation was carried out from 
CRT51 1 is changed into the parallel flux of light by 1st relay lens 1A, incidence of it is 
carried out to 2nd relay lens 2A. Thereby, even if it makes optical-path expanding 
section 520 ** expand and contract, neither change of an image scale factor nor 
dotage of an image is produced. 

[0067] Drawing 13 is drawing showing an example of the optical data of the optical 
system 521 shown in drawing 12 . Here, the sign shown in drawing 13 is the same as 
the sign shown in drawing 6 . Moreover, in drawing 13 , the field number sn of the 
adjustable range of d of 4 is 40mm ~ 140mm. 

[0068] Drawing 14 - drawing 16 show each aberration when setting spacing of 1st 



relay lens 1A and 2nd relay lens 2A as 40mm, 100mm, and 160mm, when the optical 

data shown in drawing 13 are set up, respectively. Here, the sign shown in drawing 14 

- drawing 1 6 is the same as the sign shown in drawing 7 - drawing 9 . 

[0069] Also in the gestalt of this operation explained in full detail above, the same 

effectiveness as the gestalt of previous operation can be acquired. 

[0070] As mentioned above, although the gestalt of two operations of this invention 

was explained to the detail, this invention is not limited to the gestalt of operation 

mentioned above. 

[0071] For example, the gestalt of previous operation explained the case where this 
invention was applied to the viewfinder of a ****** type ENG camera. However, this 
invention is applicable also to the viewfinder of video cameras other than a ****** 
type ENG camera. 

[0072] Moreover, the gestalt of previous operation explained the case where this 
invention was applied to the viewfinder of the video camera which photos a dynamic 
image. However, this invention is applicable also to the viewfinder of the video camera 
(electronic "still" camera) which photos a static image. 

[0073] In addition, this invention of various deformation implementation being 
variously possible in the range which does not deviate from the summary is natural. 
[0074] 

[Effect of the Invention] As explained in full detail above, according to the image 
display device of the video camera of claim 1 and five publications and claim 6, and the 
optical-path expanding equipment of the video camera of ten publications Since it 
constituted so that an image display device might be divided into an image display 
means and an optical-path expanding means and an optical-path expanding means 
could be attached in an image display means free [ attachment and detachment ] 
While the image display device for ****** can apply also to the ENG camera 
constituted in one by the body of a camera, the advantage that it can be managed 
even if it does not arrange expensive components, such as CRT or an ocular, with a 
duplex is acquired. 

[0075] Moreover, even when tilt actuation of rotating the body of a camera up and 
down is performed, the height of the eyepiece section can be prevented from 
according to the image display device of a video camera according to claim 2, and the 
optical-path expanding equipment of a video camera according to claim 7, changing 
not much, since telescopic motion of an optical-path expanding means was enabled in 
equipment according to claim 1 and equipment according to claim 6. 
[0076] Moreover, even if it expands and contracts an optical-path expanding means, 
change of an image scale factor, dotage of an image, etc. can be prevented from being 
generated since the flux of light by which outgoing radiation is carried out was 
changed into the parallel flux of light from the image display means in equipment 
according to claim 2 and equipment according to claim 7 according to the image 



display device of the video camera of claim 3 and four publications and claim 8, and 
the optical-path expanding equipment of the video camera of nine publications. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the 1st of the gestalt of 
operation of this invention, and is drawing showing the 1st appearance configuration of 
the gestalt of operation especially. 

[Drawing 2] It is drawing showing the 1 st configuration of the gestalt of operation, and 
is the optical-path Fig. showing the 1st configuration of the optical system for 
optical-path expanding of the gestalt of operation especially. 

[Drawing 3] It is drawing showing the 1st configuration of the gestalt of operation, and 
is the optical-path Fig. showing the 1st configuration of the erecting prism for 
optical-path expanding of the gestalt of operation especially. 

[Drawing 4] It is drawing showing the 1 st configuration of the gestalt of operation, and 
is drawing showing the 1st configuration of the lens-barrel section for optical-path 
expanding of the gestalt of operation especially. 

[Drawing 5] It is drawing for explaining actuation of the gestalt of the 1st operation, 
and is drawing showing the condition of having elongated the lens-barrel section for 
optical-path expanding of the gestalt of the 1st operation especially. 
[Drawing 6] It is drawing showing the optical data of the optical system for 
optical-path expanding of the gestalt of the 1 st operation. 

[Drawing 7] It is drawing showing the aberration of the optical system for optical-path 
expanding of the gestalt of the 1st operation, and is drawing showing the aberration at 
the time of setting spacing of a relay lens as 40mm especially. 

[Drawing 8] It is drawing showing the aberration of the optical system for optical-path 
expanding of the gestalt of the 1st operation, and is drawing showing the aberration at 
the time of setting spacing of a relay lens as 100mm especially. 

[Drawing 9] It is drawing showing the aberration of the optical system for optical-path 
expanding of the gestalt of the 1st operation, and is drawing showing the aberration at 
the time of setting spacing of a relay lens as 1 60mm especially. 

[Drawing 10] It is drawing showing the 1st configuration of the gestalt of operation, 
and is drawing showing the configuration of an ocular especially. 

[Drawing 1 1] It is drawing showing the optical data of the ocular of the gestalt of the 
1 st operation. 

[Drawing 12] It is drawing showing the configuration of the 2nd of the gestalt of 
operation of this invention, and is the optical-path Fig. showing the 2nd configuration 



of the optical system for optical-path expanding of the gestalt of operation especially. 
[Drawing 13] It is drawing showing the optical data of the optical system for 
optical-path expanding of the gestalt of the 2nd operation. 

[Drawing 14] It is drawing showing the aberration of the optical system for 
optical-path expanding of the gestalt of the 2nd operation, and is drawing showing the 
aberration at the time of setting spacing of a relay lens as 40mm especially. 
[Drawing 15] It is drawing showing the aberration of the optical system for 
optical-path expanding of the gestalt of the 2nd operation, and is drawing showing the 
aberration at the time of setting spacing of a relay lens as 100mm especially. 
[Drawing 16] It is drawing showing the aberration of the optical system for 
optical-path expanding of the gestalt of the 2nd operation, and is drawing showing the 
aberration at the time of setting spacing of a relay lens as 160mm especially. 
[Drawing 17] It is drawing showing the appearance configuration of the conventional 
finder of an ENG camera. 
[Description of Notations] 

100 [ — Bundle section, ] ~ The body of a camera, 200 — 300 ~ An 

image pick-up optical department, 400 500 [ — Optical-path expanding section, ] — A 
viewfinder, 600 — A tripod, 510 — The image display section. 520 530 [ — CRT 
stowage. ] — The eyepiece section. 511 — CRT, 512 — A reflecting mirror. 513 521 
[ — Lens-barrel, ] — Optical system, 522 — The lens-barrel section, 531 — An 
ocular, 532 533 [ — The 2nd relay lens, ] — The protection section, 534 — The 
anchoring section, 1A — The 1st relay lens, 2A 3A [ — The 2nd lens-barrel, 3C / — 
The 3rd lens-barrel, 4C / — The anchoring section, 5C 60/ — A projection. 70 / — 
An eyepiece stowage, la, 3a, lb, 1c 3c, 2d / — A convex lens, 2a, 2b 2c, Id / — 
Concave lens ] — An erecting prism, 4A — A field lens, 1 0 — The 1 st lens-barrel, 20 



(19) a3icBi!f^fF;i' (jp) (12) ^ IS il# It i2t ^ (A) aimnmm'&mm^ 

i|^^¥10-191111 

(.^yjmQ ^^^10^(1998) 7 ^21 B 



(SDInta. 




T 

F I 




H 0 4 N 5/225 




HO 4N 


5/225 B 










(21)mK»# 


♦MPF8-341441 


(7i)fflaA 


000002185 










(22)mffiB 


8 #(1996) 12^ 200 




jfcic»ia;iiK4biBi;ii 6TB 7«35^ 






(72)3i!W# 










S«Cll5*SlXi«|ft2TB16#37^ ^SC^tfc 






















(72)38iJ|# 


lUffl -« 








*S:lI5iSi;iIK4tift;il e TB 7*35^ y::: 














(74)f<iaiA 


*a!± ma, n-^m 



(54) BHwo'S*] tf5*:r*;*9©pi«^«iii»*<tr;3t«M*eii« 



(57) imm^ 

1 0 OO^tgP^-pffftf '5rc46'7D)tl^#ftg|5 5 2 0 
i.o ^iSS#Sg|5 5 2 oti. iii^a*g|5 5 1 oic«)!Jigft 




(2) 



If B3¥ 10-191111 



•r ;t ^ 5 (DWtmmm^^^t 5 rc 46 omsa^^s 

Wl'if-r^^l ©T^^l^i:. 

7ttt73lRj{c;^l!iRlftg^J;'5{cgaig^n^i:i:tfc. MSB 
.iSsRiil 2 If x^t :^ ;^ (DrnmAm^W. 

imim 4 ] Miam 1 07t¥i^t±. 

n-?^>ise^H^^iEit:^u XA 

c:(DiEii:7°'; XAA>?.mi^$n§7t^^,ii£fi^-y:;sig 3 

r 5 4 iBij© E T^:t * p{ ^ iDmm^mUo 

[ilS*«53 iiu3Biiid#a^¥@{±. g^BSgPJb^MHBlfx 
7fe:^<D^I^;grHulBtrf'^;<7 ^ vO*#:cr)^g|5* -e#S-r 

HUlBilift^/T^^S*^ 5. tbli^ $ n § ^^cD^SS^&ff ft f -i. 



7^W7?^^c^»jBjHg^ J; 9 tciH^^n^ t tc. tufa 

m^m 9 ] MSBig 1 (D^'^mt. 

¥tT7l6mii LTW*f-r§ J; 3 1 o u>x%*-r § ^ 

Mian 1 co^>'XA^?)mit$n§7t*^4'«i-ri)ii2o 

n^~nsi5$ IE±r 7° U XA . 

c ©iEji 7° u X A e. tbi^ ^ tl § Ttm^isi* ^ -fr i. ^ 3 

f ^ mim. 8 latSccD if -r'^J- :d ;^ (DfrnWAmMo 
DSsftiilO] MilBii|#«^^IS«. ISHggP^'^ilfiaBt: 

mwt^wm^mit. MflBiii^ss^3F©*^e.a*f^n5 

[0 0 0 1] 

gB(DIii«a^¥IS e tij ^ tx § 7^^c7)7tSS^#fi-r 

ifx;t;?j;<^i;LT{i. m^U. tJ^f-^iJ^-Wit-^ntc 
H~ 7^' ^ T— 7° U 3 - ^r**^' ^ „ 
[0 0 0 2] 

[IJe^cOJiW] -i3S(C. i!jilfg^«f^-rS/ci6cDtrT^:j- 

[0 0 0 3] ::^:x-Xl?(D^«T'ffll/>P.n^eT=':t;d^ 

^ (OT rENG:i;^5'j i:v^3o ) ;^;^v*f*^ 
ffffl#cDM{c*-y:2)<i:9tcLTffffl^ni.o C(Drcib. 

{^ffl#cDM{c*lJ:fci;#, jtlggP a;^T Tr^lf-X 

[0 0 0 4] cn^Hl 7^#Bgb^;(,S^U{B^-|-§„ 0 
1 7 fi. ±a Lfc E N G * ^ ^cD5^««fi!c©-fiaj^SR-r 

i:. ilKU>'Xg|5 2 0 i;. If a-7r^y^f"3 0 i:^^ 



(3) 



#PJ¥ 10-191111 



[0 0 0 5] ;^r^^*r*l 0(DT^<r)fp^mclts 

[0 0 0 7] L*^b^*^p,. c:oj;3^«l^-??{i. en 

[0 0 0 8] c:©i;ilMa;S:/rf5?*-r;g./ci6. t:~:i- 
[0 0 0 9] 

#:fi:>Wf)lfil^ffi^ J; d {c^iMSnTi/^i. E N G * p< -^tcji 
[00 10] $rc. Cco<t3^<il?fi)cTti:. \£^~yr-f 

y-^'^mmt^^mm axT tcrtj i^v^^o ) 
[0 0 1 1] *^w«*^*^§P4S^{c®*iT*$nrcfe 

■7*;i*:(c-f*W{C«^?nTi/^^ E N G;tJ^^(ctJgffl 
[0 0 12] 

[0 0 13] C<75J;9^^ifiK{Ct5V^T«, ENG;;!!^^ 



t°-Xg|5*"!E N G*;><^;&Mfi:^-y-rci:^(Df^ffl^cr)a 
[0 0 14] 

[0 0 15] ^-f. *figBj^coigi (D-mmmmmmn-t 

^fii^fc E N G * ;^ 'y^i^CDmm.^frst. 

[0 0 16] HI/T^OE NG;^^^(J;. BJ^ftft^cDlB^. 
W^ilHl-t?^#-r S t} ?^ loot, Cco;^^^* 

1 0 0^ffiffl««Mti:f|-yr;|,/ci6«HS-a:g|5 2 0 0 

^^■^^f* 1 0 0^^f-3/ci6OffigM 0 0 i:. ENG* 
7 (om'AMM^^^t -5 fc 46CO tr a. — 7 r -< y ^" 5 0 
Oi:;S:^-r?>. 

[0 0 17] HJH-^aPZ 0 0{±. :^7^^*#:l 0 OcOT 

^2|s:f*i 0 0<73iirm[5[CHgtt?>nTt/^?,o fflflM 0 Oti. 

1 0 OCD±gPfcK:tte>tlTV^§o Ifi-^r 

[0 0 1 8] eiOtfji.-7r^>^"5 0 Oti, ENG;d 
c:<Diii^^;^g|5 5 1 o*''?)m**?ti§7tm<D)tSS^;d^ 

V*f* 1 0 0(Df^gP$-eflfit-?./ci6(D7tgS#*g|5 5 2 

oi:, i^mmmm&^sBf> 5 1 ofcj;-DT«7j^$n/its 
KH{t^ji;;'caM-rsfci6©7-rt;-xgi5 5 s o 

[0019] MftS^gP 5 1 0 ti. E N G ;d ^ '^(DmB 
Bft^a^-rSfciicDC R T 5 1 1 (|g32E-r?)Bl4# 

M) COCRT5 1 1 ;^)^^m^^^n§)^*>^s^^-r 
sss^^5 1 2 (fSiif ^H4#BS) i:. c:ne.CRT 

5 1 i-^siM5 1 2^ium-r?>rzisb<DCRT^^m^5 

1 3 m^t^m4mM) t^mt^. 

[0 0 2 0] ^tz. T^ssffftgps 2 oa. ia«a^gP5 

1 0{c«fflig?t{i:^ftitnIftg^J:5Ji:«^^nTv^So 

oCD^SS#;fig|35 2 Ofi. C R T 5 1 1 *^P>mi^^nS. 
7t^O)tSS^;^7^^*f+ 1 0 0©|gg|5t-r-»< /ci6<D7t 
^^5 2 1 (^k)&t^m2^M) C(D^m^5 2 1 

%iR«-r§rc46o^fsrgi5 5 2 2 i:^wt-§o 

[002 1] ^fc. r-ftf-xsps 3 o«. iiifi«^g|5 
5 1 0 i:7tei^ff|)ftgP5 2 o{c«§igatc5?^^ttojil^J; 



(4) 



i^mw- 10-191111 



n^o C<DT^\£~7.§\^5 3 0[i. C R T 5 1 1 

Tm^s-^n^m.9emm^WkiK.t^rcii>(Dmm.iyyX5 3 

1 «i:a!-r§H2#M) C©SBBlx>X5 3 1 
,«-r§/ci6^DMfti5 3 2 i»ffl#og^«»-r^«s 

g|55 3 3 ^^WfSo 
[0 0 2 2] ±ia«fi!$(C*3I.^T«. Bf«a^xg|5 5 

1 0 i:r-f tf-XgPS 3 0{±WMHi-ffliDe:i->'r-Y>' 

^■~^«S)cL. Bfta^gPS 1 0 ilT^ggffftgps 2 0 

[0 0 2 3] 02«. ?ie8S#fig|55 2 0©^^l^5 2 1 
tTYtf-XgfJS 3 Q(DmmV>X5 3 1 (D«fi)c%^-r 

[0 0 2 4] la^cDTt^?:^ 5 2 n±. C R T 5 1 1 (0 

4#fiw) *^^tiiftf?n5^^>&tf3i3i-r§fci6omi. m 

2<OU U—UVXl A, 2 Ai;. Sf52 0U P>X2 

/ci6cDiEVz:7°UXA3 At. CC0iEVr7°'; Xi^ 3 A;i^e. 

At^Yf-rSo clCT\ iEii:/UXA3 AfCOV^Tti. 
C CD7°U XA 3 A OlI^CDff^Tti^ < . H^fC^Oii 

[0 0 2 5] m 2 fCfeV^T, B Hi, C R T 5 1 

1 cof*irrifcg^x$n/i«/^!;glI(iif^ a;(T rag 1 tl^ 
9o ) ^^L. B2(±. 7^-;l/ Kb>'X4 A;&aLT 

[0 0 2 6] mi<DV U-UyX 1 AtmzcDO 

1 O U U- U>X I A (i. MjI^^Ic C R T 5 1 1 comWit)'^ 

fea-r^idfcffi^^tiTv^^o zmc^^. crts 

1 1 *^?>ttlW?n^7\:^fi, dcogil CD'J U-U>Xl 
Afci;0¥tf7^^(C^il^n/cm. m2cDU U-b>X 

2 Ate AW $n -So iicT?. mouu-u^xiA 

[0 0 2 7] I|2CD'J U-UyX2 At. JEHyV XL. 

3 At. y -^-;ih^uyx4 Atlt. mi(DmBi^m 
2(DmB 2 tLrmm-^^^mm^mt^o cn^a. 

[0 0 2 8] rsis. mi(DV u-]yyXAi±. m^ii. 

iaU>X 1 a i:. IH]U>X2 a t. a^>X3 att''ib 

^K). m2(D>j u—\yyX2 At,t. auyxi ht. m 
b>X2 bi:*^p.:&§„ sfc. mmuyX53 lit. a 

UyXl c, 3 c t. WUyX2 c tf^^P^rj::^, 

[0 0 2 9] msit. JEiiy'v XLS A(D-m^7fs-r)t 



XA^^-To 0 3 (a) It. CCDJEiiyv XL. 

3A;sr. m^if. myjio'^M.rcmr-^'^. mm (b) 

±-X0XJ^3 Alt. 03 (a) lZ7n-tJ;:oic. sfflos 

©Mffi§y©2ocD£iM(6), ©p&^-r^c 

[0 0 3 0] C©<i;^;&«fi)c;^cfct.^Ti±. lEiLfVXL 
3 AiCXm-^tlfzytrnt. 03 (a) fC^-rsfflcDSftf 

li. 03 (b) {c^-r 2 {gcDSi^ffi®, ©IciOSS^^ 

ns. cintcio. AWTtemtife^^sK^nrmw^ 

Co 0 3 1 ] H 4 )tSg#fig|5 5 2 0 cDMfSg|5 5 2 2 

(D^fi)ci:r'i'e-xgi5 5 3 0(Dmi^t^7f^-rmmmmT 

fib. £:<OH4-p-{i. »fffitfS^<ii:%^T$4^ 

li. mtmmic^^ct:^mi'f?>rcibicmmLr$,^o 
[0 0 3 2] m^(Dsmi€5 2 2 It. mom^ji^nwiVi 
(Dsmomwii c, 2c. 3c^^t^o ccis. 
-miz^^m 1 (omm i co-i^jgptcti. cn^c r t 

OF^gPfCC RTl|X$flg|?5 1 2(Dil^W>^mKl.mk. [fills 

•^^^mfcDyy-st-y^mmcj^K). mKommi c% 

C R TI|X«flg|5 5 1 2{C«{0Mttnrflg;&J;3}c;^^$nT 

[0 0 3 3] ^rc. ^1^0-#/J^^^m2©Mffii2 Cti. 

m 1 ©Mfti 1 c tmmmcmm-^n^ ttuc znm 
1 ©u b-u>x 1 A (m 1 nftmw) mmtnx\.^ 

[0 0 3 4] ^tc. S(?3 2#SfcA^^m3cDMMl3 C 

mc[t. ±^Lrcm2(Dvu-iyyX2 At. mtLyv 
xi.3At. y'f~)]/vi'yX4 Atrnm-^tiri^^ 

[0 0 3 5] ccDm3(Dmm3C(D9]-mat. mmam 
M-rsA\ c(om3cDm^3cti'^mi(om.mi ct)'^m 
scD^RS^fs/iiicD^es c, ectmi'f^nx 

ti°-X§f5 5 3 0^l|X,tt-r^fc46«7'Ytf-Xl|X,WgP7 C 

(c>ntr 3 oMfs 3 c (7DaiS#Af4HA«^ nso 
[0 0 3 6] r-nf-xgp5 3 oommuyXd 3 1 



(5) 



10-191111 



li. ums\^5 3 3iimi'f^Hri>?>. t/c. ccDmmd 
3 2fc{*. T-rtr-xgps 3 o:^mmmB^5 1 o-^^ 

SSffiftgP 5 2 0 fC?X D f\f tti. /ii6cDSjf'd-ttg|r 5 3 4 

g|55 3 0^iii#a^g|55 1 0-^7te!S#*g|55 2 0{CIK(3 

[0 0 3 7] ±l2«fiictfel/^T. ^-r, 01^#B^L:& 

. ^m^mmo ti" - 7 r 5 o o ©fSfflT^ 

[0 0 3 8] 0 UC*5l^T. E N G*><^^HfC*-li-T 
iSffl-r?.ti^fi. iilfta^g|5 5 1 0ic7-rk°-Xg(5 5 3 

-xgi5 5 3 0 o^f^ttgi5 5 3 4 off^micmmm^^ 5 1 

O^DCRTTOg[5 5 1 3 OiSigP^if A L/ifS. ffX^ttgU 

5 3 4^IalfE$-S5Ci:tCj;(5fTt5n^o J:<D3J#tt{C 

•So 

[0 0 3 9] cntCji^L. ENGi7^5'^Hflai6 0 Ofc 

5 1 OtC)^K#fig|5 5 2 0*'!|"XDf^tte>n§o oCOirxW 
lt«. El 4 {C^-TT^Sgff ftgp 5 2 0 (Dmitl'fn^ 4CC01H 
t''SicmB^7}km 5 1 OCOC R Tl|XlftS|3 5 1 3(Dii^{^^m 

So Sfc. coty^ii, 7^gs#ssi55 2 ofcr-rtf-x 

g|55 3 0 7t)"!ffijDMtt?.n§o COlXftttti. m4iC7f^t 
\i-7.n> 5 3 0 tOfXf^itSP 5 3 4 ^ggff 
fig|5 5 2 OOT'-rtr-XUXSWgP? COs^gp^ifAL. 5? 

CRT5 1 1 A^5>tBW$nS7t:^0>tgSA^~ 
ts:^^if.'^ \ 0 0Of*i:{R^T-#S$nSo ^coiSfi. 

[0 0 4 0] -JKlz^ |gl2^#P,§L?S;A^'?.. 3t8S#SgP5 

2 oc^D^^^s 2 1 <}:>m\f^mmt^. 

[0 0 4 1] BI2{i:m^T, C R T 5 1 1 (04#M) 

Ulx-UVXlA, 2 A^/M.TIE3i7°UXA3 AfcA 
W^nSc JLEli7'UXA3 AicAI^Sn/c7t:^fi:. ±T 

-i'-;l/Flx>'X4 AcDttT^tC. mKDBBl t±T. & 

tcJ;i3ffiA^rnfcft. fSffl^coiiB 3(cA*t^nSo c 
[0 0 4 2] C R T 5 1 1 Oftffi 1 B ti. ± 



IBOC:'<5;<. ^1 OU U— UVX2 AtD^,,c5{ciBa^n 
Tl/^So CRT 5 1 1 A^?)tB*t^n§7te^ 

Hi U^Xl AfciOTtfTte^ic^^Sn 

fcft. mzcDVU—UyXZ AlcXm-^tl?>o htdf-D 
T. M'J U~l/>X 1 A, 2 AOraW^S^Tt. 112 
O^^ISOt^^^^ (m2£0U lx-b>X2 a, IEji7° 
UXA3A. 7^'-;l/Kl^>'X4 A) <Dffi*tW^feB^ 

ffftg|5 5 2 0%ffi|i$-i^Tfe|!gSti^V\ 
[0 0 4 3] ^{C. H4 43cfct;H5^#H?IL:^;6^e>. 

[0 0 4 4] ^(Dww^mmt. w. 3 (Dmm 3 c^myj^ 
gi5 5 2 0 *sM-r sif^ti. m 3 (omm 3 c a^'ib^*^ 

So cniCct*?. 2'3CDU b-U>Xl A, 2A©rEgil 

tmm-^n^. 7^sg#ssp 5 2 0 ^^TtusT^ ^ 

i^-xux«gi5 7 c A^'^ 1 cD^ftf I c izm-^t^t^x-ytm 
#S0i3 5 2 o^^mi^^nfcm^^^-To 

[0 0 4 5] CtllcMh. yt^Wm^5 2 0%#ft-r§ 

±y#t* , m 3 w^fsi 3 c ii^mm^^^ 51 ot^^mti^ 

2 0<DU L^-Ix^Xl A, 2 A©ftUP|S^AH*S$tlSo •?■ 
©iS*. 7te!S#5gP5 2 OA^?t^:^flRl{C#fi$nSo C 
H3<D^M3 CO^rgi{Ciglt?.nfc^,e5 

c, 6 c-h^rnKDrnm cizmi-^rircm^^Lrsiy^mc 

i¥^-a••rs^T:-nJflgT-$.^o c Off -g-tc i; D . SisoSIMi 
3C*'«mi0^tffl C*>e.fltt^-rStD:^)^P;5il:$nSo HI 

5 fi, 5 c , 6 c 1 (omm 1 c {Ci^ttp>nfc7^: 

fCf^^t-S$TJie8S#fig|?5 2 0*^#*$tlfc*^^^^ 

■To 

[0 0 4 6] :&*5. a4{C{i. ^8S#5g|55 2 0^«t 
^H<:&^$-^5e5^Lfc^^<DU l^-U-VXl A. 2A© 

fS|5Hi:LT4 Omm^iaSL/cif^^f-tairLT/T^-ro 
^fc. H5{Cti. 7tS§#fig|3 5 2 0;&ftfe*<;S:S^-^:- 
#SL^c^^^oy l^— l^VXl A, Z ACDmmtLX 1 

6 Ommlcm7S:Lrzm'^^i^mtLX^-to iinfCj; 

gi4fcj;t>"Ei5fc^-r^j-j'{±. ^mi^&^^mMx 

1 2 OminS-e#fioJft^T-^So 
[0 0 4 7] MIC. H6~09:Sr#BgL*A^?,. T^SSff 
fig|5 5 2 0 5 2 1 ^OlJX3I^CO^/^T^W■r5o 

[0 0 4 8] rneii. 5 2 1 cOTte-^T^-^cO-^iJ 

^^•nUT-^So UliCfcl/^T. sn{±. U^X'OffiS-^ 

S/cii. U->XcDPEg|!i^^L. nd«. X-^^h;l/d*i 

T\ ffiS-^ s n A'^ 6 CD d 'OoJ^IEHti, 4 0 mm— 1 6 



(6) 



nmw- 10-191111 



C i;-r^i:. 
V d= (nd-1) / (nF-nC) 

[0 0 4 9] |li7~H9(i. ^ti^Yi. meiCTnryt^ 

Ail||2£DU AO^|5i;&4 0mm, 100 

mm, 1 6 Omm(cl9SL/ch^£0^l|XM^^-ro 
CO 0 5 0] ^0(C*3I/^T. (a) C R T 5 1 1 CD 
O 0 . 7 5 cDfiL«;& 4i>L%feM i: L fc t ^ <D*8E?3 |pI 

IRMDY (Wufimm) ^.t^-To (b) (i. CRTS 1 
1 © Wft O 0 . 7 5 ©teS* fJ'^DteH L fc # 

|p] a:^T rxT^iPij ^1^-5. ) ©3viRMDx^^-r„ 

V1|X?,5DX mmimm) ^^fc (c) ^i|i|il_h;& 

CT\ cl3>i:W4iiSA^P.cDlii|jit^/j^L. «i|!E6«nT 

IJXMDY Witimm) ^/^"To (d) It. ^m±^'P 

IgDX (Wifimm) ^^fo (a) ~ (d) ^C^J^,^ 
T. 1, 2, 3«, X^^hyl/^gd, F, C^^fo 

[0 0 5 1] (e) ti. mmiums A ^Tf^r. cn-c. 

^^J^L^AS (mmmm) ^tt.To ^fc, Tfi. 

v^§o (g) (i. sffliixMD I sT^^fo dd-r. if;^ 
%) ^^-r. 

[0 0 5 2] 0 7-1119 A^S. meomXHi. 
1 Ai:m2«U U-U>X2 A^OfSPi^'^^Tfe^^lS 

[0 0 5 3] i^tC. mmU>X5 3 1 t0^f*f?lJ;&f^B;!-r 
Ell Ofi. j^gglxVXSS 1 ^Jfe;^LT^-rBl-efe 
-S. fflL. lai OT-ti. H2i:S;3:0, fpl-oX&mAm 

mmom b 3 ofea^sr^p u :&mi)^m zcomBz^Tjk 

•to Hi Hi. CCDmMU>X5 AcDyt^'f-^(D—m 
[0 0 5 4] «±i¥iELfc*||Sfi©Jgffi{Ccfctl{f. :^co 

[0 0 5 5] (1) fr\ **ss<Dm^fcj;n(f. h'o. 

- 7 r ^ 5 0 0 ^SiftS^gP 5 1 0 iiTteSSWftgp 5 



2 0 tlcj^lf. 7t£Sf^agl3 5 2 0 ^HftlS^gl? 5 1 0{C 

E N G * ^ ^{c fcjgffl-r § c i: A^t?# § i: i: {c. 

C R T 5 1 1 ^gSIU-vXS 3 1 t^^^-ofcMWSMUi^ 

[0 0 5 6] (2) $fc. *IISScDm^(Cj:tia\ t^SS 
ffSgPS 2 0;&ff$inr«6i: Lrc<DT\ tJ^^^W 1 0 0 

e-xaP5 3 0OjS$;^}^^S DSt56^V^j;3fc-r§c: 

[0 0 5 7] -r^t)-^. 

5 0 o©-4;ggi5 (a^sa^gps 1 OMOJSSR a. ii 

*;<^*#:l 0 0tCI5]S!jgft(C5^J$$nTV^§<, t 
j:<otr:x-7y-i'>^"5 0 Ofi. 7^^*? 

[0 0 5 8] CWPpl^tc^^M-r^fcidfcti:. }£zL — yr 
5 0 0 ©fMiiS|5^3^J#-r § J; d fc-rn^f .i; t \ ci 
©73}it:LT«. tf JL— :7r-r>^'"5 0 ooffisffigp^S-:*/ 

y< -7*^: 1 0 0 icm^-t^^yjmt^ HW 6 0 0 (cXf^f 

[0 0 5 9] LA>L^*":e>. lio. — 7 r-f >'^" 5 0 0 « 
flfi!^SP**><^*f!f:i 0 OffliKcS^^-a-;^^;, t!;^^^^ 
0 0^±T{ci5|^te^-a:5^;l'h^f^%ffofc«^, 

r^tf-xgps 3 o^DS?*^y^^<^ft-r?.o cnfC)*^ 

L. \£3.-y7^y^' 5 0 0 ©fMlSlS^HP 6 0 OffliJfC 
[0 0 6 0] L*^L^A^?), ^jx-^r-l'V 

^"5 0 o-^3:^g«£OM^*^~gi^-e^§rci6. *><5* 

[0 0 6 1] t:~a-77"f 
^"5 0 0^fflia?i{C^iMT^J;3tcLrcfe(D1:fe§o 

Scfc{c<t»3^ 0 0O^;l/h75-(SjcDlnl$E;|: 

©ilXf^C ^:A^■t?t•^o cnfc<i;Ds ;^^^*#:I00 

$ $ D ^{b L * t/ ^ J; 5 -r 5 c t * § o 
[0 0 6 2] (3) Sfc. 2|s:||S6i7)>f^^{Cin{i\ 20 

«uu-b>xiA, 2 A^mi'fs -y^coviy-u>x 

1 AcO^.^SfcC R T 5 1 1 (Diiffi^BBBf §ili:{C<t 

0. ^i^T^i^Tfe^i^^ii^-r^jc^tcLrc©-^. CRT 
5 1 1 *>p.mw*n5^mo7t8S^#ii-r-5ci:5fcLT 

[0 0 6 3] ^kic. ^^m(Dm2(DmM(DBm^mmt 

•So 

[0 0 6 4] ^mmmm^±. y6m!¥m^(Dyt^m(Dm 



(7) 



# 10-191111 



1 A^rSOcDbVXl a, 2 a, 3 a 

[0 0 6 5] 01 2ti. ^mmmm(Dmn^(r)mi^^^ 

-rm-efe^o mi 2{^:*3V^T. H2i:«{?|B]— 

[0 0 6 6] Ei^cDc'i: < . :^mmmm'ui,t. m i © 

ocD^yX>?>73:§o C£OJ;3^1i)S{C*5l/>Tfe, CR 
T5] 1 *^?>mW^nfc)^m{±. HICOUL'-UVXI 

[0067] 013 012 tC/^-TT^^I^ 5 2 1 tD^te 

^X. lfii# ij- s n :^)M © d COnT^^BIfflli. 4 0 mm— 

1 4 OmmT-afe^o 

[0 0 6 8] 01 4 ~0 1 6 (±. -f-n-^n. 0 1 3 {C^ 

>Xl AtmzcOV U—UyXZ At<Dmm^4 Om 

m, 10 0mm, 1 6 0 mmfC^S Lfc i: #cD#lJXM^ 
^fo 01 4—01 6 iC^s-r^^ii^ 0 7—0 

[0 0 6 9] J-;^±S¥xBL/c*^<Sfiom^tc:fet^T€>. 9c 

[0 0 7 0] t^±, ^mm z-D(D'^m<r>mm^Mmic 
[0 0 7 1 ] f^ijxtf. ^feo^sg'DmiT-ti. if-mmm 

N G * ^ n O ki' •r':^ * ;^ © If JL - :7 r > ^{C 

[0 0 7 2] S/c. ^feOHSgom^T-fi. ^fgB;!^!!)® 
#^*g»-r § If -r :t * ^ O If a. - :7 r-f > ^{Cjgffl-r 

'So 

[0 0 7 4] 

imM<Dmmi ix±m^ ltc^^ icm^m i . 5 isig© 

lf-r":t:^^^Oiffi{fta;^gM*5j;0^'W5(?IR6, 1 OfE« 
(D (f 7=";^ * ^ ^ 07teSS#SSgtc J; tiff. HftS/T^SB 



fCltfig $ n T V ^ ;§) E N G * ^ ^ iiffl -r -i) C t T # 
§i:i:€,{c. C RT-^SBgbvXfcv^ofciSmgPia^ 

[0 0 7 5] $/c. fS3}<IR2BB«Olf7"'^*;><^Oiii{i 
[0 0 7 6] ^/c. M^IRS, 4aE«C>ti^7=':tA^vO 

[0 1 ] *f§H^om 1 (Dmmmm(Dm!S.^^^-rmx\ 
[0 2] n 1 oiififi©mi©«^*^-r0T\ n 

[0 3] ^ 1 o^sfi«ff^ffico^'«fig;&^-r0T\ mc. m 

1 O^SSiOff^ffi<D7tSS#fifflOIEiz:7°UXA©'tifi!c%^ 

[0 4] m I <D'mmmmcDmj^^^s-rmr\ mc, n 
[07] m io:>mmmm<Dytm^&m(oyt^^(Dium 

^^■r0T\ ItfC. U b— U'>'X(OP^Pi;£:4 OmmtcK 

[08] m i(Dmm<omm<r>^i8wmm<D^^m<Dm.m 

%^-r0T\ ^#fC. U b-IxyXcDP^PB;& 1 0 OmmtC 

la^ b fc tii&cDiRM^^-r 0 T- i. o 
[09] ^ 1 (Dmm<DBm(o^mws:m<D^^^(Dm.m 

[0 1 0] ig 1 (Dmm(Dmm(Dmiii^^^rmx\ mic. 
[0 1 11 mi <Dmm<Dmm(ommiy>x<Dytm'f~-$i 
[012] ^mncomzcommmmnmiii^^stm 



# 10-191111 



[013] m2(omm(Dmm<D>mwm.m(Dm^^(Dyt 
[014] mz<D'mmmm(D^m^mm(Dft^^(Dm 

[015] m2(Dmm(Dmm(Djfe¥M^&m<Dyt^m<Di!R 

[016] m2(Dmm(Dmm<Dytmwsm<Di^m^cDiR 

M^^-r0T\ #iC. UU—U-VXtDKIig^l 6 0mm 

(cK5£ L fctf -a-cDilXM%^-r 0T-fe ;s „ 
[017] ENG;dp<9©fA^*cD7r-r'>^"«^«i«fiii 
%^t-0-ea5^o 



[tfF^OtJifW] 
1 0 0 ■•■*;;?< ■72|s:f*. 
7te¥g|3> 4 0 o-'-jesi 

0 0-H)W, 5 1 0 - 

5 3 0---T^\^- 
SIM. 5 1 3 R 
2---MmP. 5 3 1 ••■ 

3 -^aap. 5 3 4 

>X\ 2A---II2 0U 
A. 4 A----7'r— K 
■■•IgEcDMM, 3C--- 
C, 6C -^S. 7C 
a, lb, 1 c , 3c 
2 c, 1 d-HU-^X 



2 0 □■••Ms-ti-gp, 3 0 o--mm 

k 5 0 o-e i-yr-r^^; 6 
iii««^g|5> 5 2 o-7^ss#S 

Xg|3. 5 1 1 R T. 5 12- 
TiKlrtglS. 5 2 1 ■••7te^2^. 5 2 
■^BIUVX. 5 3 2-"^jtf, 5 3 

l^-l-yX. 3 A---iEiz:7°UX 
1>>X\ 1 C'-'H 1 cD^fS. 2 C 

m3o:>mm. 4 c--3;f>j-ttgi5. 5 

-T'-rVf-XllXi^gP. 1 a, 3 
, 2d -{hVZ/Xs 2a. 2b, 



[01] 



[03] 




3A 



(a) 




(b) 



[02] 



[011] 




531 


s n 


r 


d 


nd 


vd 


IC ^3C 


1 


H6. 501 


11.000 


1.69680 


55. « 




2 


•15. 155 


0, 19d5 








3 
4 


44. 455 
111. 075 


2.000 
0.200 


1. 78472 


25.7 




5 


lOh 519 


5,ri00 




55. 0 


7 ) 

2C B3 


6 


0 









(9) 



mm^ 10-191111 





leOinm 



534 



[07] 



1 A 



m2 y u—u^-x 

2 A 



'I A 



s n 


r 


d 


nd 


vd 


1 


500.000 


a 34.97 


1.620dJ 


60,3 


2 


-152.075 


,T,4f)91 






3 


-00.000 


2.1473 


1.02OO4 


36.3 


4 


-190.284 


16.000 






5 


-677. .t99 


9-7519 


1.62041 


60.3 


6 


-81 756 


(40im-l60Din) 




7 


J8o, 500 


8.5QaU 


1. 56ati3 


50.0 


8 


-26. 303 


2.7271 


1.60342 


iiao 


0 




3,27'<J5 






ID 


0 


124. 7751 


1. 51633 


64 0 


11 


0 


4.0000 






12 


0 


3.8000 


1.51633 


64.0 


13 


80.000 









(a) 



1 


DY 


0.2 (mm) 




Z 



^3 



2 1 


0.2 (iTun) 


(c) ^^A- 




3 







-^1 








1 



DY 
(b) 



Cd) 



0-2 (mm) I 2 



0.2 (mm) 1.2 
^ 



(f) 




AS l.(inm) 



0.5 96 



niST 



(10) 



^mw- 10-191111 



[08] 



[09] 



I 

(a) ^= 
2 


DY 


0.2 (mm) 
3 


1,2 




0.2 (ram) 







DY 
(b) 



0.2 (mm) ^ 



0.2 (mm) 1.2 
/ 



(a) 



1,3 


DY 


0.2 (mm) 







1,2 



0.2 (mm) 



DY 
(b) 



(d) 



0.2 (mm) 1 
3 2 

0.2 (mm) 1.2 
/ 









S 


Ce) 












(f) 




3-^ 


... J 





SA l.(mm) 



(g) 



AS I.(nim) 



L0% 



Disrr 



(e) 



2^ 



SA l.(inm) 



Cg) 



ff) 



AS l.(mrn) 



1.0 9(i 
— I 



DIST 



CHI 0] 



b31 

3C 2C IC 




(11) 



wm^ 10-191111 



[0 13] 



1 4] 



^1 UL>-L/>X 
1 A 



2 A 
3A 
4 A 



s n 
1 

2 
3 
1 



10 
11 



r d nd vd 

lOCfllO 5.5000 1.80518 25.4 

=17. 536 2. 0000 

50.927 lO.OGO LimO 44.2 

588. 5SZ nj^ (40niff-'140nri) 



1 a 



0 

-80 



VM. 0200 1. 51633 61 0 
'I 

afiOOO 1.51633 64.0 



0.2 (mm) 



(a) 




131. 858 


10. 500 


1.56883 


5G,0 


1,3 


~0.2 (mm) 


5 -26. 303 


2.500 


1.60342 


38.0 






7 -lOO.OOO 


3. 000 






2 







— I 



AS l.(inra) 



DLST 



[01 5] 



[0 1 6] 



(a) 





0.2 (rnm) 






2 





0.2 (ram) 




DY 
(b) 



0.2 (mm) 2 



02 (mm) ^ 



(a) 



(c) 



1 3 


DY 


"0.2 (ram) 


2 






1.3 




~0.2 (ram) 


\ 






2 








(d) 



(e) 



SA l.(min) 



Cf) 




AS l.(mm) 



(e) 




SA l.(Tnm) 



(f) 




AS l.(mra) 



1.0% 



DIST 



1.0% 



DIST 



